
4.2.4 Alternative &Removal and Disposal of Abovegrade Structure and Water; 
Interim Safe Storage of Remaining Facility 

Alternative 4 would place the PBF reactor building in interim safe storage. This alternative 
includes the necessary modifications to the PER-620 facility to ensure that PER-620 is safely stored until 
the removal of components and materials is initiated at the end of the storage period, as deemed necessary 
at that time. Alternative 4 would include the removal and disposal of the abovegrade PBF reactor building 
at the ICDF, RWMC, or CFA industrial landfill, depending on the waste type. Water in the canal, around 
the reactor, and in various tanks and piping would be removed and disposed of at the ICDF or TRA 
evaporation ponds or other disposal facility, depending on availability and waste acceptance criteria. 

Alternative 4 would include the demolition of the entire abovegrade structure of PER-620 and 
erection of a new roof system over the PER-620 basement foundation walls to enclose the facility within 
a weather-protected containment. All existing penetrations of the PER-620 foundation walls would be 
closed to prevent animal intrusion and water in-leakage into the final safe storage structure. A single 
access door would be provided to allow periodic inspection of the facility. 

This alternative would require continued long-term surveillance and maintenance of the facility to 
allow the higher radiation levels in the activated and contaminated components and materials to decay to 
more manageable levels. Once the decay has occurred, the DOE-ID, EPA, and DEQ would determine the 
final disposition strategy. In contrast to Alternatives 1,2, and 3, Alternative 4 is not a final action. A 
HWMARCRA storage permit and monitoring might be required under this alternative. 

4.2.5 Alternative &No Action (Continued Surveillance and Maintenance) 

The No Action alternative provides a baseline against which impacts of the other alternatives can 
be compared. Under the No Action alternative, no removal action would be taken at PER-620, but the 
current surveillance and maintenance activities and ongoing deactivation activities would continue. The 
PBF reactor building would remain as it currently exists until deactivation, decontamination, and 
decommissioning of PER-620 are implemented at a later date. 

The No Action alternative requires the continuation of ongoing surveillance and maintenance 
activities required at an operating facility. At PBF, these include operational surveillances of alarms, 
chemical storage, safety equipment, and logkeeping; radiological surveillances of radiological 
instruments, storage areas, and dosimetry; preventive maintenance of utilities, equipment, and 
instrumentation; calibrations of systems and instrumentation; electricity; and administrative personnel and 
equipment. Annual costs for these activities are currently estimated to be $1.6 million per year. 

This comparatively inexpensive alternative is easily implemented, incurring only costs associated 
with surveillance and maintenance. However, the No Action alternative offers no reduction in toxicity, 
mobility, or volume of contaminants. This alternative would not meet the removal action objective of 
removing the reactor/canal water to reduce the threat to the Snake River Plain Aquifer. For these reasons, 
the No Action alternative was screened from further analysis in this EE/CA. 

5. EVALUATION OF ALTERNATIVES 

In accordance with the Guidance on Conducting Non-Time Critical Removal Actions Under 
CERCLA (EPA 1993), each alternative was evaluated with respect to effectiveness, implementability, and 
cost. 
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Effectiveness includes protectiveness and the ability to meet the removal action objectives. 
Effectiveness was evaluated based on (1) protectiveness of the alternative for public health and the 
community, (2) protectiveness of workers during implementation, (3) protectiveness of the environment, 
and, (4) compliance with A R 4 R s  and other requirements. Ability to achieve removal objectives was 
evaluated based on (1) level of treatmenthontainment expected, (2) no residual effect concerns, and 
(3) maintaining control until a long-term solution is implemented. 

Implementability is evaluated based on technical feasibility; availability of equipment, personnel, 
services, and disposal facilities; and administrative feasibility. 

Costs were estimated for each alternative, including capital costs, operations and maintenance 
(O&M) costs, and present net worth costs. A future time period of 100 years was used to determine future 
costs and present net worth costs for alternatives involving future actions. 

5.1 Practicality Criteria 

Alternatives 2 and 3 introduce the issue of practicality, in the context of effectiveness 
(protectiveness of workers during implementation), as well as implementability (technical feasibility and 
availability of personnel). As a result, the following practicality criteria are provided, against which these 
alternatives were evaluated. 

Consideration of the interrelationships among the effectiveness, implementability, practicality, and 
cost criteria is included in the evaluation. For example, the potential benefits of reduction in 
environmental risk are evaluated with respect to offsetting worker risks and costs, even if the alternative 
is considered to be practical. 

5.1 .I Worker Exposure Practicality Criteria 

Practicality for a given alternative is based on (1) the current ICP administrative control levels for 
worker radiation exposure (700 mrem per year), (2) the goal of avoiding any significant increase in D&D 
craft labor solely for the purpose of distributing estimated radiation exposures among more workers, and 
(3) the mandate that work be performed in accordance with the ICP radiation protection standards, the 
as-low-as reasonably achievable (ALARA) radiation exposure standard, and Integrated Safety 
Management System (ISMS) practices and guidelines. 

Practicality for a given alternative is based on the premise that there must be an overall benefit 
resulting from any occupational exposure of workers to ionizing radiation, which is the principle 
underlying the ALARA process. Optimization techniques, including a cost-benefit analysis, are utilized to 
ensure that worker radiation exposure is ALARA in accordance with 10 CFR 835, “Occupational 
Radiation Protection,” and ISMS practices and guidelines. Evaluation of alternatives in the area of 
radiation protection includes consideration of the DOE Order 5400.5 ARAR contained in Table 14. That 
is, basic industry principles of ALAFL4 are considered an ARAR. In addition, worker radiation exposure 
needs to be addressed on a site-wide collective basis, since overall exposure to the worker population 
must be addressed relative to administrative control levels. 

To accomplish the DOE-ID objective of maintaining individual received radiation doses well 
below regulatory limits (as defined in 10 CFR 835) and to administratively control and help reduce 
individual and collective radiation doses, rigorous numerical administrative control levels are established 
that are below the regulatory limits. These control levels are multitiered with increasing levels of 
authority required to approve higher administrative control levels. No individual is allowed to exceed the 
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administrative control level without the prior written approval of the facility/project Radiologcal Control 
organization, the cognizant facility management, and the INEEL Radiological Control director. 

The “Occupational Radiation Protection” regulation (10 CFR 835) requires the INEEL to develop 
and implement plans and measures to maintain occupational radiation exposures at ALARA levels 
(10 CFR 835.101[c] and 10 CFR 835.1001). As applied to occupational radiation exposure, the INEEL 
ALARA process does not require that exposures to radiological hazards be minimized without further 
consideration, but that such exposures be optimized by taking into account (1) the benefits arising out of 
the activity, (2) the detriments arising from the resultant radiation exposures, and (3) the controls to be 
implemented. 

An effective ALARA process includes consideration, planning, and implementation of both 
physical design features (including engineering controls) and administrative controls in order to balance 
the risks of occupational radiation exposure against the benefits arising out of the authorized activity. 

The primary methods used to maintain exposures at ALARA levels is facility and equipment 
physical design features (see 10 CFR 835.1001[a]). Performance of certain activities such as facility 
decommissioning could render permanently installed physical design features inadequate. In such 
instances, engineering controls (e.g., temporary shielding, containment devices, and filtered ventilation 
systems) are used, as appropriate, to control individual exposures to radiation. 

When physical design features, including engineering controls, are impractical or inadequate, the 
basis should be documented and the work shall be augmented by administrative controls (see 
10 CFR 835.1001[a] and [b]). 

To evaluate the effectiveness of a control, a cost-benefit analysis uses an established dollar per 
dose figure to determine if the cost of a control offsets the resultant dose reduction. Values used in the 
nuclear industry range anywhere from $6,500/person-rem to upwards of $25,000/person-rem with an 
average value of $lO,OOO/person-rem. These values are used in performing costhenefit evaluations for 
work involving worker exposure. 

Because of the varied tasks and alternatives for this project, estimating the cost savings from 
implementing specific engineering and administrative controls to reduce exposure to the workers for the 
listed alternatives and all associated tasks is not practical. It is anticipated that good ALARA practices are 
used during the actual work that will reduce worker exposures. 

A simple practicality factor is used to evaluate ALARA effectiveness. The number of workers is 
determined that would be required to complete all tasks required in a specific alternative course of action, 
while maintaining each worker’s occupational radiation exposure at less than the INEEL administrative 
control level of 700 mrem/year/person. This assumes that the workers are dedicated to this project and 
will not receive any other radiation exposure during a calendar year. To determine this practicality factor, 
the total dose estimate for the alternative is divided by the administrative control level value to determine 
the number of workers needed to complete the tasks under that alternative. This is then compared across 
the alternative actions. 

The alternatives presented are evaluated relative to the worker exposure factors explained above. 

5.1.2 Worker Risk Practicality Criteria 

As the contractor challenged by the DOE-ID to safely remove excess facilities and reduce the risks 
to the environment, the ICP must accomplish these difficult tasks safely. The following discussion 
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outlines the risks to employees that are unique to bringmg the PBF reactor to an agreed-upon end state 
and the associated practicality and risk mitigation criteria. 

5.7.2.7 
airborne concentrations of lead to exceed the Occupational Safety and Health Administration permissible 
exposure limit of 50 pg/m of air for an 8-hour day. Additional protection measures applicable to this 
effort are routine air sampling, biological monitoring of the lead worker cadre on a quarterly basis, and 
four changes of PPE per worker per day. Historical worker exposures for handling large quantities of lead 
bricks would indicate the selection of a powered air-purifying respirator as the respirator of choice, 
especially where oxidation of bricks and sheeting is a factor in exposure, which is the case at PBF. 
Without air-purifying respirators, manual handling could result in overexposure to lead. The removal 
strategy also requires showering of workers and separate laundering of PPE and separate change areas 
and eating facilities. Additional considerations include the safety hazards of finger, hand, and other 
injuries, which can occur during handling of lead bricks; entry into confined spaces; and physical stress 
from carrying heavy, and in some cases ungainly, lead bricks to a collection point because of 
inaccessibility of the current location where the bricks have been used. 

Lead Brick Handling. The manual or automated handling of lead bricks could cause 

Surface oxidation is the predominant mechanism under which the corrosion of lead brick and sheet 
occurs in an oxygenated atmosphere. Oxidized lead can become airborne and constitutes an inhalation 
hazard unless appropriate respiratory protection is used. The discussion of surface oxidation in 
Section 5.1.2.1 pertains to oxidation that has occurred while the lead has been in service at PBF. 
Section 2.5.3 provides a discussion of the corrosion rate of lead in water that may be expected following 
facility grouting. 

5.7.2.2 
estimates are that there are more than 14,000 lead bricks in the shielding lead population at PBF. The 
amount of manual labor required to move, survey, package, and ship this material would expose the 
workforce to an increase in severe musculoskeletal injuries. Back, shoulder, and extremities are the 
susceptible body regions for this type of injury. The average age of INEEL workers further predisposes 
the population to these injuries despite best efforts to mitigate the risk with automation and robotics. 
Based on projected exposures at the PBF site, and past actuarial data from the INEEL and other DOE 
laboratories, this category of injury would be the most frequent risk of serious injury with long-term 
effects to the workforce. 

Ergonomics. The average weight of the ordinary lead brick is approximately 28 lb. Current 

5.7.2.3 
complexity poses its own set of hazards to be considered during the application and use. The grout 
mixture is corrosive to eyes and skin during prolonged contact. Complete filling of basement spaces 
requires careful planning because of the risk of engulfment in confined spaces either existing as part of 
the configuration of the building or those constructed as form work is erected. Risks to personnel include 
blindness and contact dermatitis. The hoses used for conveyance of the grout into the building also expose 
the workforce to ergonomic hazards similar in nature to those outlined in Section 5.1.2.2. In addition, care 
must be given to pressure discharges and associated potential failures in the performance of this type of 
work. 

Grout Handling. While a t ied and true method, grouting a facility of this size and 

5.7.2.4 
other radiological and hazardous material abatement requires the use of multiple forms of PPE. The 
wearing of PPE to shield workers from the ambient environment interferes with normal body-temperature 
control mechanisms (such as sweating) and thus increases the risk of heat-related illnesses and injuries, 
especially when used in multiple layers while engaged in heavy work, as this effort would require. The 
hazard of heat-related disorders to employees is the second most frequently occurring serious risk to 
employees engaged in this work. If not properly managed and mitigated, some of these disorders can be 

Heat-Related Disorders. Work performed in removing lead, activated components, and 
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fatal. Again, coupled with associated time constraints as well as having to perform work in areas 
possessing elevated radiation fields, the intensity of a heat-stress-related incident is increased 
dramatically. 

5.7.2.5 Employee Empowerment The removal of some of the lead shielding block might not be 
possible because of the risk of exposure to high radiation fields as well as imminent danger to employees 
based on the hazards of removal presented and evaluated at the time. It is the responsibility of every 
INEEL employee to stop work if the worker feels exposed to an uncontrolled or unacceptable hazard. 

The alternatives presented are evaluated relative to the worker risk factors explained above. 

5.1.3 Technological and Cost Practicality Criteria 

Technological practicality criteria go hand-in-hand with worker exposure and worker risk criteria; 
that is, to the extent that the work cannot be performed manually, remote or robotic applications might be 
appropriate, but are also subject to practicality criteria expressed in terms of technology availability, cost, 
and delivery. 

Practicality criteria are based on technology and equipment that are commercially available or 
readily available at a reasonable cost and delivery schedule. To provide the maximum amount of 
flexibility (hands-on vs. noncontact) during the lead removal activity, remote equipment would be 
desirable. The INEEL currently has available a BROKK 250 remote demolition unit that could be used 
to remove some of the piping and structures and to access various lead shielding areas. However, because 
of its size, this piece of equipment would not be capable of removing and sizing all of the piping and 
structures necessary to access the multiple areas of lead shie1ding:Various end effectors and possibly 
an additional BROKK unit might be required to achieve the acceptable personnel exposure goals. 
Furthermore, this equipment would not be well suited to bulk removal of shielding lead bricks. Therefore, 
existing available equipment would improve but not substantially reduce worker risks. 

The additional technology required to substantially reduce worker risks also might include 
additional remote equipment such as elevators or lifts to remove the lead out through the ceiling hatches 
or a remotely operated front end loader or fork lift to remove the lead through an exterior door that would 
be cut into the north wall of the first basement. Additional remote equipment for size reduction, 
packaging, or demolition also might be required. 

Therefore, in conclusion, the alternatives presented are evaluated to determine if remote or robotic 
equipment should be commercially available or readily available custom application equipment that is 
able to be procured at a reasonable cost and on a schedule consistent with ICP and DOE-ID schedule 
objectives. 

5.2 Alternative 1 

Removal and disposal of water in tanks and piping would be performed as described in 
Section 4.1.1. Grouting the remaining substructure and contents in place would take place as described 
in Section 4.1.2. Installation of the performance-based cover would take place as described in 
Section 4.1.2. Removal and disposal of the abovegrade structure would take place as described in 
Section 4.1.3. Postclosure care and monitoring would take place as described in Section 4.1.4. 
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5.2.1 Effectiveness of Alternative 1 

The two subcriteria for evaluating effectiveness are protectiveness and the ability to meet the 
removal action objectives. 

5.2.7.7 AIternative 7-Protectiveness. This alternative would be protective of public health, the 
community, and the environment when the removal action has been completed, because the contaminants 
present in the PBF reactor building either would be removed and disposed of at an appropriate disposal 
facility or would be grouted in place and covered with a performance-based cover. This would place the 
remaining hazardous substances (both radiological and chemical) in a controlled, stabilized monolith with 
a protective cover designed to prevent access to the contaminants fkom the surface and to significantly 
reduce contaminant migration to groundwater. 

The risk assessment in Section 2.5 demonstrates that leaving contaminants in place in the building 
substructure would not pose unacceptable risk through the groundwater exposure pathway nor would it 
cause the Idaho Ground Water Quality standards (maximum contaminant levels) to be exceeded. The 
installation of grout and a concrete/soil cover would prevent surface exposures (direct and dermal) in 
excess of the removal action goals. 

Following the removal action, long-term monitoring of groundwater conditions and cover integrity 
would provide ongoing assurance of protection of public health, community, and the environment. 

During the removal action, the action would be protective of health, the community, and the 
environment through the use of engineering and work process controls. The potential for worker exposure 
is low and can be controlled through engineering and work process controls during removal of 
contaminated water and the abovegrade structure and during grouting. The risks associated with grout 
handling described in Section 5.1.2.3 are considered to be manageable. 

Worker exposure during implementation of Alternative 1 was estimated by examining the specific 
individual activities involved in accomplishing the overall tasks and objectives, determining estimated 
times in which work would be performed in locations with radiation exposure fields, estimating crew 
sizes, determining overall estimated hours for work to be performed, and using estimated radiation 
exposure rates based on current facility information and surveys. Buildup and estimated overall personnel 
exposure results for Alternative 1 are provided in Table 8. This level of worker exposure is considered to 
be acceptable at the estimate level; however, consistent with ALARA principles, every effort would be 
made to minimize worker radiation exposure. 

Alternative 1 would comply with all ARARs .  The water would be treated through evaporation at 
the ICDF evaporation ponds or the TRA evaporation ponds, depending on availability and waste 
acceptance criteria. A small amount of water may be disposed of at a suitable treatment and disposal 
facility, if necessary. Based on existing analytical results, the water generated from the PBF reactor 
building would not be a hazardous waste. The primary contaminants of concern are radionuclides. 
Hazardous waste determinations would be made, as required, to demonstrate that the water would meet 
the ICDF or TRA waste acceptance criteria. 

39 



Internal D&D 
Annex D&D 

- - _I 

- I - I -  5 1,600 j :::: 5 800 

rain and dispose ofreactor, canal, and piping 
ater. 

- __ _____ ~quipment  setup, removc, and t ~ a n s F o ~  rcactor 3 600 0 

Equipment setup, m o c ~ ~ p  and plan, removc, 3 480 0 
yessel water 

and transport primary coolant piping water 
- _ "  ____ 

ore drilling 
Drill 116 holes for grout in~ec t io~vcnt  1 232 I 2 I 464 1 0 2 5  I 116 1 - 1 116 

Install t e m p o r a ~  RVAC system 

solate piping and electrical serviccs 

zero energy 
Cut and cap piping inside basemei~t wall 

'ipe supports 

i Che dose rate used for general activitie'i in the PBF was based on the average of general radiation fields in the facility ot 0 mrein'hr This general area dos 
ate IF  used except for those idsntifieci at liighei iates 

) An incremental dose rate i s  added lor the additional radiation exposure from unsliielded components 3s the cuircnt shielding IS removcd This can be 
nitigated by teinpoi ary shielding 

Labor hours are generated from the project cost ettinidte asiuming a five- F: eight-man cien in the work area at a given t ime ~e~nobi~iza t ion  and 
h i p p i n ~ h ~ n d l i n ~  exposures are consideied negli~ible and are cxciuded unless indicated otherwse 
I Assume v e n ~ i l a ~ i o n / ~ ~ a p ~ e r  installation in Cubicles 10 and 13 IS not requiied 
' Knockout timm iooin's iadiatiori fields are highly variable An average field of 25 mrem/hr i s  assumed for incremental dose 
I&D = decon~n~inat~[)n and decoi~imi~si~)ning 
W A C  = heating, ventilation, and air con(~iti[?iiing 
'NF = Power Burst Facility 

40 



Waste disposal facilities are available at the INEEL to accommodate the waste generated during 
removal of the PBF reactor abovegrade structure and the hot waste tank structure. The waste is 
anticipated to meet the waste acceptance criteria for the ICDF landfill (DOE-ID 2003b). Other on-Site 
facilities that may be used for management of the waste include the Landfill Complex at the CFA and the 
RWMC. Waste not complying with the ICDF waste acceptance criteria may be stagedstored for disposal 
at an on-Site or off-Site facility, subject to meeting its waste acceptance criteria. Building materials or 
contents would be recycled to the extent possible. 

As a CERCLA project, this removal action is not required by law to obtain permits for on-Site 
activities performed within the scope of the removal action (42 USC Q 9621 [e][l]). Nevertheless, the 
DOE-ID may consider obtaining a HWMAmCRA landfill postclosure permit from DEQ as a means of 
satisfying the substantive landfill closure requirements that apply to this activity. 

5.2.7.2 
meet the removal action objectives by removing the abovegrade PBF reactor structure (PER-620) and 
water contained in the PBF reactor building. The contaminants would be stabilized, as required, and 
disposed of at the ICDF or other acceptable facility. The risk assessment (Section 2.5) demonstrates that 
the residual contaminant source would not cause the Snake River Plain Aquifer to exceed the Idaho 
groundwater quality standards in the future. The removal action would be expected to serve as the final 
action for the PBF reactor building. Institutional controls would be required after the removal action is 
completed, because contaminants would remain grouted in place, such that unrestricted access could not 
be allowed. These institutional controls would be incorporated into the institutional controls managed 
under the Record of Decision (DOE-ID 2000) or the OU 10-08 Record of Decision, as determined by the 
DOE-ID, EPA, and DEQ. 

Alternative 7-Ability to Achieve Removal Action Objectives. Alternative 1 would 

5.2.2 Implementability of Alternative 1 

5.2.2.7 
methods used to remove and stabilize the abovegrade structure are not technically complex, but do require 
special considerations to ensure worker protection from radiation exposure. The removal, stabilization, 
and disposal of the debris would require careful operational controls to minimize worker exposure and to 
prevent the spread of contamination. The contaminated water would be sent to the ICDF evaporation 
ponds, TRA evaporation ponds, or, if necessary, to another suitable facility for treatment and disposal. 
The facilities exist at the ICDF, TRA, and off-Site to accomplish this task. 

Technical Feasibility of Alternative 7 .  Alternative 1 would be technically feasible. The 

The removal of water from the PBF reactor would include several steps, all of which are 
technically feasible. The inventory of water in the facility would be further evaluated to ensure that all 
water remaining in the vessels, equipment, and piping is identified. Water that has not been adequately 
characterized for radioactive and nonradioactive contaminants would be characterized. Water would be 
disposed of in accordance with the A R A R s ,  depending on the waste characterization results. 

Grout placement is technically feasible. A plan would be developed to sequence the placement of 
grout, which would include determining anchoring needs for tanks, equipment, and other debris in order 
to preclude equipment floating or breakage due to buoyancy or changing centers of gravity as grout is 
introduced. This plan also would include developing adequate venting, using the existing ventilation 
system to the extent possible; cutting and capping all process and waste lines that exit the structure below 
grade; and designing a grout delivery system. All of this would be accomplished using existing 
constructioddemolition techniques for grout emplacement. 

The placement of a performance-based cover over the grouted substructure is technically feasible. 
Similar covers have been installed at other locations at the INEEL. Installation of additional monitoring 
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wells and routine sampling and analysis of the monitoring network to implement postclosure care 
requirements are technically feasible. Alternative 1 would be expected to take about 1 year to implement. 

5.2.2.2 
The equipment necessary to implement the removal action is commercially available or is currently 
available at the INEEL. Personnel and services also would be available, although the project might 
compete with other INEEL projects for resources. Laboratory testing capabilities exist on-Site and would 
be available for this alternative. 

Availability of Alternative 7. Alternative 1 has few constraints with respect to availability. 

The ICDF and RWMC would be the assumed locations for disposal of the water, waste, and much 
of the debris. It is assumed that the PBF water would meet the ICDF evaporation pond’s waste acceptance 
criteria. If the ICDF is unavailable or unable to accept PBF reactor facility water, the TRA evaporation 
ponds may be used to treat and dispose of the water. The TRA evaporation ponds are expected to be 
available, but their use would require coordination with TRA operations. To accelerate the removal of 
water from certain small tanks, smaller quantities of water may be shipped to another suitable facility for 
treatment and disposal. 

The materials and equipment for placement of a performance-based cover over the grouted 
substructure are readily available to the INEEL. Similar covers have been installed at other locations at 
the INEEL. Other well installations and sampling are conducted routinely at the INEEL, and equipment 
and materials for installation of additional monitoring wells are available. 

5.2.2.3 
evaluation of the permits required, easements or right-of-ways required, impacts on adjoining properties, 
and the ability to implement institutional controls. The removal action would be conducted on the INEEL, 
at and near the PBF with disposal at the ICDF Complex, TRA evaporation ponds, RWMC, or other 
suitable disposal facility. As a CERCLA project, this removal action would not require permits for 
on-Site activities; however, the DOE-ID is considering obtaining a HWMARCRA landfill postclosure 
permit as a method of satisfying the applicable substantive standards of the landfill postclosure 
regulations. No easement issues would exist. Right-of-way issues would not exist for trucking the water 
from PBF to the TRA evaporation ponds or water and other waste to ICDF facilities, because the trucks 
would not cross or travel along public highways. However, if waste was sent to the RWMC for disposal, 
it would cross public highways, and U.S. Department of Transportation regulations would apply. There 
would be no impacts on adjoining properties from implementation of Alternative 1. 

Administrative Feasibility of Alternative 7. Administrative feasibility includes an 

The INEEL has the ability to establish and maintain institutional controls through its CERCLA 
program. For Alternative 1, institutional controls would be required after completion of the removal 
action, because contamination would be left grouted in place in the subsurface structure. Before and 
during the removal action, the existing institutional controls at PBF would restrict access and prevent 
exposure. 

5.2.3 Cost of Alternative 1 

The total escalated cost to implement Alternative 1 is $15.4 million. In net present value, this 
equates to $8.4 million. The capital costs include costs for the isolations, deactivation, grout placement, 
demolition of the abovegrade structures, construction of the cover, waste disposal, and installation of two 
monitoring wells. A 100-year postclosure monitoring period is assumed. The monitoring costs included in 
the total cost above are estimated at $9.0 million (or $1.4 million in net present value). 
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5.2.4 Evaluation Summary-Alternative 1 

Alternative 1 is protective relative to the defined public health and community, environment, 
worker, and AFUR compliance effectiveness criteria. Alternative 1 is considered to be implementable. In 
addition, Alternative 1 represents the lowest net present value total cost among the alternatives that 
provide a final action. Additional comparative analysis detail is provided in Section 6 .  

5.3 Alternative 2 

Removal and disposal of the abovegrade structure and water would be performed as described in 
Section 4.1 . l .  Grouting the remaining substructure and contents in place would take place as described in 
Section 4.1.2. Installation of the performance-based cover would take place as described in Section 4.1.2. 
Postclosure care and monitoring would take place as described in Section 4.1.3. 

As compared to Alternative 3, this alternative calls for removal of only that shielding lead, and 
radioactive resin that can be practically removed. A summary of the practicality determinations made is 
provided in Table 9. Discussion of the bases for these conclusions is provided in Section 5.3. 

5.3.1 Scope Summary and Discussion-Partial Removal of Shielding Lead 

It is anticipated that lead to be removed would be placed in waste boxes for ultimate 
macroencapsulation and disposal at an appropriate disposal facility. In addition, the 147 lb of cadmium 
sheeting associated with the Fission Product Detection System would be removed. It is anticipated that 
every effort would be made to utilize remote or mechanical material-handling approaches in order to 
reduce worker risk and radiation exposure. Packaged lead would be removed through facility equipment 
hatches. Consideration also has been given to creating a new external access through a previous building 
construction opening. 

Shielding lead would be removed from the facility in the approximate quantities listed in Table 9. 
As noted, practicality determinations are based on current information and may change based on 
concealed or new conditions occurring during the actual removal operations. Concealed conditions may 
include, for example, unexpected radiological source terms, obstructions, or physical conditions. 

5.3.2 Effectiveness of Alternative 2 

As shown in Table 10, this alternative results in the removal of a significant amount of 
contaminants from the PBF reactor building. More specifically, all the shielding lead and radioactive resin 
beds that can be removed practicably would be removed prior to grouting and postclosure monitoring. 
The contaminants affixed to component and equipment interior surfaces, walls, and floors would remain 
in place. These remaining contaminants would be stabilized in place through the addition of grout to the 
substructure. The two subcriteria for evaluating effectiveness are protectiveness and the ability to meet 
the removal action objectives. 
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5.3.2.7 
community, and the environment when the removal action has been completed, because many of the 
contaminants present in the PBF reactor building would be removed and those contaminants remaining 
would be immobilized in place. The building debris, practicably removable contaminated resins, and 
practicably removable lead shielding would be stabilized (as required) and disposed of at the ICDF, 
RWMC, or other acceptable on-Site disposal facility. This would place most of the contaminant sources 
in a controlled configuration in the ICDF, which is a landfill specifically designed to prevent access to the 
contaminants from the surface and to prevent contaminants from reaching the Snake River Plain Aquifer 
in concentrations that would exceed Idaho groundwater quality standards or risk-based limits. 

Protectiveness of Alternative 2. Alternative 2 would be protective of public health, the 

The scope, details, and impacts of removing the reactor vessel are provided in Section 5.4.2. As 
described, this activity would involve significant risk, including radiation exposure, and would not be 
considered practical to perform. Furthermore, there would be no long-term risk reduction benefits that 
would compensate for these worker risks. 

The scope, details, and impacts of removing the IPT are provided in Section 5.4.1. While removal 
of the IPT would be somewhat more practical to perform than the removal of the reactor vessel, there is 
no readily available disposal path for the IPT. Thus, removal of the IPT is considered impractical. 

Immobilization of the residual radioactive and nonradioactive contaminants in the building 
substructure through addition of grout would inhibit migration of those contaminants to the Snake River 
Plain Aquifer and therefore help to meet the removal action objectives. Nevertheless, the risk assessment 
in Section 2.5 demonstrates that even without grouting, the remaining contaminants would not pose a 
threat to the aquifer. During the removal action, the action would be protective of health, the community, 
and the environment through the use of engineering controls. 

Following the removal action, long-term monitoring of the groundwater and cover would provide 
ongoing assurance of protection of public health, the community, and the environment. 

During the removal action, the action would be protective of health, the community, and the 
environment through the use of engineering and work process controls. The potential for worker exposure 
is high; however, it can be controlled largely through engineering and work process controls during 
removal of contaminated water and the abovegrade structure and during grouting. 

Worker radiation exposure during implementation of Alternative 2 was estimated by examining the 
specific individual activities involved in accomplishing the overall tasks and objectives, determining 
estimated times in which work would be performed in locations with radiation exposure fields, estimating 
crew sizes, determining overall estimated hours for work to be performed, and using estimated radiation 
exposure rates based on current facility information and surveys. Buildup and estimated overall personnel 
exposure results for Alternative 2 are provided in Table 10. This level of worker exposure is considered to 
be marginally acceptable at the estimate level. Consistent with ALARA principles, every effort would be 
made to minimize worker radiation exposure. 

In addition to worker radiation exposure, removal of the shielding lead inventory identified in 
Table 9 would introduce substantial worker risk. More specifically, this activity would introduce the 
worker risks identified in Section 5.1.2; namely, the risks associated with lead brick handling (airborne 
lead concentrations; finger, hand, and other injuries; and confined space work), as well as the ergonomic 
and heat-related risks also described. For these reasons, this alternative is also considered to be at best 
marginally acceptable with respect to worker risk. 
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Table 9 provides a summary of the practicality determination results, including Alternative 2. This 
subsection provides the supporting discussion for those determinations for Alternative 2. This discussion 
is provided in the context of the overall effectiveness criteria, since impracticality limits have been 
identified in the area of worker protectiveness. Evaluation relative to the worker exposure and worker risk 
practicality criteria results in a conclusion that not all of the shielding lead can be removed. More 
specifically, the lead shielding bricks around the resin columns cannot be removed. As shown in 
Table 10, average exposure rates inside these columns are estimated to be approximately 
100-200 mremhour. Survey results support this conclusion and show rates as high as nearly 
600 rnremhour. Removal of the lead bricks from Cubicle 10 requires the cutting and removal of piping 
that obstructs access to the bricks. Since the estimated dose to remove that piping is 10,000 mrem, prior to 
the removal of lead, it was deemed impractical to remove. Extremely high personnel exposure rates are 
estimated based on work in these fields, and the total exposure rates are based on the amount of time 
workers would need to spend in these fields. For these reasons, this population of shielding lead was not 
included in the scope of Alternative 2. 

However, impracticality limits also are identified in the context of the overall implementability 
criteria, since personnel resources would not be available to perform the projects involving large 
estimated personnel exposures. Conversely, evaluation of alternative methods of removal using remote or 
robotic approaches has resulted in a determination that technology availability and cost limits also would 
be reached. 

Some remote capabilities and equipment such as a B R O W  250 remote demolition unit is available 
at the INEEL. This equipment might be useful, but would not eliminate the worker exposures and risks 
identified. Additional equipment would need to be procured and factored into the overall cost and 
schedule of the project. Certain equipment is commercially available; however; cost and delivery times on 
the order of 4-6 months are not consistent with ICP and DOE-ID schedule requirements. Furthermore, 
this equipment would need to be customized and tailored to meet the specific project needs in order to 
substantially reduce the identified worker exposures and risks. 

In conclusion, removal of all the shielding lead around Cubicle 10 is not considered practical, nor 
is removal of the reactor vessel and inpile tube. 

Alternative 2 would generally comply with A R A R s  and other requirements. However, the 
additional worker exposure with no associated risk reduction is inconsistent with the principles of 
ALARA, as defined in DOE Order 5400.5 and 10 CFR 835. Therefore, conformance to this requirement 
is an issue. The collective effects of worker radiation exposure for this alternative have not been 
evaluated, since the full scope of work has not been defined for the time period in which the work would 
be performed. 

The building debris, contaminated reactor, lead shielding, and loose, contaminated particles that 
would be removed from the PBF reactor building would be stabilized (as required) to meet the disposal 
facility’s waste acceptance criteria. 

This alternative would remove about half of the lead shielding from the PBF reactor building. This 
lead would become a CERCLA waste requiring management to meet A R A R s  when it is removed from its 
current locations, as it is expected to exceed the limits described in 40 CFR 261.24, “Toxicity 
Characteristic,” of RCRA. The stabilization of the removed lead through macroencapsulation would result 
in a waste form that meets the ICDF’s waste acceptance criteria and satisfies the substantive ARAR 
requirements of the HWMA/RCRA land disposal restrictions. 
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Hazardous waste determinations would be made (as required) to demonstrate that the building 
debris, contaminated reactor, lead shielding, and loose, contaminated particles would meet the disposal 
facility’s waste acceptance criteria. 

As a CERCLA project, this removal action is not required by law to obtain permits for on-Site 
activities performed within the scope of the removal action (42 USC 5 9621 [e][ 11). Nevertheless, the 
DOE-ID may consider obtaining a HWMA/RCRA landfill postclosure permit fi-om DEQ as a means of 
satisfying the substantive landfill closure requirements that apply to th s  activity. 

5.3.2.2 
the removal action objectives by removing the abovegrade PBF reactor structure (PER-620), water 
contained in the PBF reactor building (including inside the reactor vessel), and much of the lead shielding 
and contaminated resins. This would be followed by in-place grouting of the remaining building 
substructure and large components and equipment. The removed contaminants and contaminated media 
would be stabilized (as required) and disposed of at the ICDF, RWMC, or other acceptable disposal 
facility. The streamlined risk assessment (Section 2.5) demonstrates that the residual contaminant source 
would not cause the Snake River Plain Aquifer to exceed the Idaho groundwater quality standards or 
applicable risk-based concentrations in the future. 

Alternative 2-Ability to Achieve Removal Objectives. Alternative 2 would meet 

The INEEL has the ability to establish and maintain institutional controls through its CERCLA 
program. For Alternative 2, institutional controls would be required after completion of the removal 
action, because residual contamination would be left grouted in place in the subsurface structure. Before 
and during the removal action, the existing institutional controls at PBF would restrict access and prevent 
exposure. 

5.3.3 lmplementability of Alternative 2 

5.3.3.7 
presents technical challenges that would not exist with Alternatives 1 or 4 because of the removal of most 
of the shielding lead. 

Technical Feasibility of Alternative 2. Alternative 2 would be technically feasible, but 

Alternative 2 would include the removal of all water remaining in the PER-620 facility as 
identified in Alternative 1 with the addition of the water in the reactor vessel. Water in the reactor vessel 
would be removed using engineering controls to limit the radiation exposure to workers. 

The removal of shielding lead is technically feasible, but would require complex engineering and 
work process controls to minimize worker exposure. Alternative 2 would be expected to take 1 to 2 years 
to implement. 

5.3.3.2 
availability. The equipment necessary to implement the removal action is commercially available or is 
currently available at the INEEL. Personnel and services also would be available, though this project 
might compete with other INEEL projects for resources. Laboratory testing capabilities exist on-Site and 
would be available for the removal action. 

Availability of Alternative 2. Alternative 2 has some constraints with respect to 

The ICDF or RWMC would be the assumed location for disposal of the hot waste storage tank 
(PER-732), the contaminated reactor, lead shielding, and loose, contaminated particles. Selection of the 
disposal site would depend on the waste characteristics and the waste acceptance criteria of the disposal 
site. Contaminated debris would be disposed of at the ICDF, RWMC, or the CFA Landfill Complex, 
depending on the waste characteristics and the waste acceptance criteria of each facility. Lead waste 
generated in Alternative 2 would be sent to an appropriate facility for macroencapsulation prior to 
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disposal. These facilities would be available during implementation of the removal action. The ICDF 
evaporation ponds or the TRA evaporation ponds are the assumed disposal location for the contaminated 
water. At least one of the two facilities is expected to be available during implementation of the removal 
action. 

The materials and equipment for placement of a performance-based cover over the grouted 
substructure are readily available to the INEEL. Similar covers have been installed at other locations at 
the INEEL. Other well installations and sampling are conducted routinely at the INEEL, and equipment 
and materials for installation of additional monitoring wells are available. 

5.3.3.3 
evaluation of the permits required, easements or right-of-ways required, impacts on adjoining properties, 
and the ability to implement institutional controls. The removal action would be conducted on the INEEL, 
at and adjacent to the PBF with disposal at the ICDF and ponds, TRA evaporation ponds, RWMC, or 
other suitable facility. As a CERCLA project, this removal action would not require permits for on-Site 
activities; however, the DOE-ID is considering obtaining a HWMA/RCRA landfill postclosure permit as 
a method of satisfying the applicable substantive standards of the landfill postclosure regulations. No 
easement issues would exist. Right-of-way issues would not exist for trucking the water from PBF to the 
TRA evaporation ponds or water and other waste to ICDF facilities, because the trucks would not cross or 
travel along public highways. However, waste that would be sent to the RWMC for disposal would cross 
public highways, and U.S. Department of Transportation regulations would apply. There would be no 
impacts on adjoining properties from implementation of Alternative 2. 

Administrative Feasibility of Alternative 2. Administrative feasibility includes an 

The INEEL has the ability to establish and maintain institutional controls through its CERCLA 
program. For Alternative 2, institutional controls would be required after completion of the removal 
action to maintain protectiveness. Before and during the removal action, the existing institutional controls 
at PBF would restrict access and prevent exposure. 

5.3.4 Cost of Alternative 2 

The total escalated cost to implement Alternative 2 is $19.6 million. In net present value, this 
equates to $12.4 million. The capital costs include costs for the isolations, deactivation, removal of some 
shielding lead, grout placement, demolition of the abovegrade structures, construction of the cover, waste 
disposal, and installation of two monitoring wells. A 100-year postclosure monitoring period is assumed. 
The monitoring costs included in the total costs above are estimated at $9.0 million (or $1.4 million in net 
present value). 

5.3.5 Evaluation Summary-Alternative 2 

Alternative 2 is protective relative to the defined public health and community, environment, and 
ARAR compliance effectiveness criteria. It is marginally protective of the workers, since the associated 
radiation exposure is relatively high-approximately 20% of the total annual INEEL dose for the entire 
site in 2003. The additional worker exposure with no associated risk reduction is inconsistent with the 
principles of ALARA, as defined in DOE Order 5400.5 and 10 CFR 835. Therefore, conformance to this 
requirement is an issue. 

Alternative 2 is considered to be implementable. Alternative 2 represents the second highest net 
present value total cost among the alternatives that provide a final action, and it would be $4,300,000 
more expensive than Alternative 1. 
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The groundwater pathway risk assessment demonstrated that long-term environmental risk is 
acceptable even with no retrieval of nonradiological or radiological inventory. There are no net benefits of 
Alternative 2 in further reducing this risk by removing a portion of this inventory, which might offset the 
higher worker risk or cost. Additional comparative analysis detail is provided in Section 6. 

5.4 Alternative 3 

Removal and disposal of water in tanks and piping would be performed as described in 
Section 4.1.1. Grouting the remaining substructure and contents in place would take place as described in 
Section 4.1.2. Installation of the performance-based cover would take place as described in Section 4.1.2. 
Removal and disposal of the abovegrade structure would take place as described in Section 4.1.3. As 
compared to Alternative 2, this alternative calls for removal of all lead, activated material, and radioactive 
resin beds. Further discussion of practicality criteria and evaluation results for this alternative is contained 
in Section 5. “Evaluation of Alternatives.” 

A small amount of equipment and facility surface contamination would be left in place. As a result, 
the substructure and contents would be filled with cementitious grout, and a performance-based cover 
would be installed. 

As compared to Alternatives 1 and 2, postclosure care, installation of new monitoring wells, 
ongoing monitoring, and other related activities are not considered necessary since this alternative 
eliminates the nonradionuclide lead inventory and essentially eliminates the radionuclide material 
inventory. 

5.4.1 Scope Summary and Discussion-Removal of lnpile Tube 

The IPT is currently stored in a support stand mounted in the PBF reactor vessel. Since the IPT 
contains a relatively high level of activated material, the feasibility of the removal and disposal of the IPT 
has been evaluated. The steps envisioned include (1) constructing a shielded container for transportation 
and disposalhtorage, (2) rigging the IPT, (3) cutting the IPT nozzles, (4) draining and placing the IPT in 
the shielded container, ( 5 )  transporting it to the disposal/storage location, and (6) placing it in the 
disposal/storage location. 

The IPT would require a shielded container for shipping and disposal purposes to reduce the 
exterior radiation levels to acceptable levels. Design concepts for such a container have been developed. 
A 10-in.-diameter pipe section would be enclosed within a 36-in.-diameter standard pipe with standard 
density concrete placed in the annular space between the outer side of the inner IPT guide pipe and the 
inside wall of the outer shell providing 12 in. of concrete shielding. A bolted-top lid and welded bottom 
closure plates would seal the container. The estimated empty dry weight of the shielded container is over 
15,000 lb. An alternative design may be used if acceptable to the disposal facility, which is currently 
expected to be the RWMC. 

The IPT would be required to be lifted out of the reactor vessel and supported with the nozzles 
above water and the activated portion below the water. A support bracket would be fabricated, which can 
support the IPT from its support plate. The lift fixture is currently attached to the top of the IPT. The 
crane would be used to lift the IPT and place it in the support fixture. 

If the 36-in. shielded container described in #1 above is required by the disposal facility, then the 
nozzles would be required to be sized to fit within the inner diameter of the container. With the IPT 
located on the support fixture and the activated portion on the lower section below the water level, the 
nozzles would be slung from the crane or otherwise kept from falling and would be cut with a band saw 
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or other equipment. This step would not be required if the disposal facility can accept a larger container 
that does not require sizing. 

To meet the disposal requirements of the RWMC, all water must be removed from the interior of 
the IPT. Tubing would be inserted into the interior of the IPT through one of the nozzles and a pump 
would be used to pump the water out and into the basin or other storage container. An absorbent may be 
added to dry any remaining moisture. 

The shielded container would be placed in the deep pit with cribbing to ensure that it stays upright. 
The IPT would then be lifted above the canal gate and placed into the container. Since the IPT is highly 
activated and has a radiation rate of -70 r e d o u r ,  employees would be kept as far away as possible and 
shielding would be used to minimize personnel exposure. The lid is then placed on top of the shipping 
container with long-reach tools using a guide pin to ensure that the lid is positioned properly. The bolts 
would then be tightened to secure the lid. 

To transport the IPT in its container to the RWMC, a transport and tie-down plan would be 
required. During transport, the shipment would require a security escort. After arriving at the RWMC, the 
IPT in the shielded container would be disposed of in the low-level waste pit. 

Notwithstanding the conceptual design details explained above, the viability of disposing of the 
IPT at the RWMC or elsewhere on-Site is not clear. 

5.4.2 Scope Summary and Discussion-Removal of Reactor Vessel 

The reactor vessel and core internals contain 22 Ci (or approximately 21% of the total remaining 
radionuclide inventory). The feasibility of removing the vessel and core components was evaluated to 
determine whether it could be achieved in a cost-effective manner while ensuring worker protection. 
Removing the reactor consists of the following steps: (1) determining final disposition pathway, 
(2) arranging and/or modifjmg a shipping trailer, (3) isolating and disconnecting mechanical systems, 
(4) physically disconnecting the vessel from the building structure, ( 5 )  installing a lifting fixture, 
(6) accessing the vessel through the roof, (7) lifting and loading the vessel, (8) transporting it to the 
disposal facility, and (9) disposing of the reactor. 

The final disposition of the reactor vessel and internal components would have to be determined. 
At this time, it is expected that it can be disposed of in the RWMC without a container or without sizing. 
Because of its size (29 ft tall and 15 ft in diameter), a trailer capable of shipping the vessel must be 
arranged and/or modified. 

A trailer would have to be arranged and potentially modified to transport the vessel and internal 
components. It is estimated to weigh approximately 140,000 lb and is 15 ft  in diameter. A transport and 
tie-down plan also would be required. 

All of the mechanical systems that are connected to the reactor vessel or the internal components 
must be disconnected and removed. The activated core components are located within the reactor vessel. 
A preliminary evaluation of removal of the core components without the reactor vessel indicates that it 
would potentially result in significantly higher personnel radiation exposure as a result of working in 
closer proximity of the activated components. In addition, disposal of the core components alone is 
uncertain. The reactor vessel is surrounded by an annular space that, while accessible, is fairly tight with 
numerous obstructions. Systems and equipment that require disconnection and/or removal include the 
primary coolant system, poison injection system, instrumentation, warm waste drain, control rod cooling 
air system, air shrouds, demineralized water fill system, and the expansion joint between the vessel and 
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the canal. Since the water would have to be drained from the reactor vessel to disconnect these systems, 
the shielding provided by that water would not be available, thereby raising the radiation levels for the 
workers working in the annular space as well as the remainder of the reactor building. Because of the 
difficulty in accessing and removing these systems, as well as the general dose rate in those work areas, it 
is estimated that these tasks would require a total exposure of 12,000 mrem. 

Following the removal of all attached systems and equipment, the vessel and core components 
must be structurally disconnected from the associated building and structure. The vessel sits on a poured 
concrete ledge and is attached by a core support ring that is bolted to the concrete ledge. Those bolts 
would have to be disconnected and are accessible in the annulus. In addition, the lower lateral restraint 
subassembly would have to be disconnected in the subpile room. In addition, because of the narrow 
clearance between the vessel support ring and the interior of the annular space, all systems and equipment 
that obstruct that space must be removed to provide clearance for the vessel removal. This includes the 
loss of coolant accident test system and other piping systems in the upper annulus, which is the narrowest 
part of the annular space. The upper annulus is very cluttered with numerous piping intertwined systems 
that would require removal. Two deck plates that surround the vessel also would require removal and are 
likely to have to be sized in the annular space to be removed. In addition, many are in relatively high 
radiation fields that would require shielding. The estimated exposure for these activities is 4,800 mrem. 

On the main level, the control rod bridge would have to be removed prior to removal of the vessel, 
since it obstructs the vertical space above the vessel. The control rod bridge is a large, heavy piece of 
equipment that would require an independent lift analysis, access analysis, and disposal determination 
prior to removal. 

A lifting fixture must be fabricated and connected to the top of the reactor vessel. A fixture similar 
to that used to install the vessel would be constructed and attached to existing attachment points. An 
analysis would be required to ensure that the existing attachment points are strong enough to lift the 
reactor vessel and core components since they were only used to lift the vessel alone at the time of 
installation. 

Removing the vessel from the building would require either a hole in the roof or removal of the 
building. It is assumed that the building would remain in place to provide contamination and access 
control. A preliminary analysis shows that a 25 x 25-ft opening in the roof can be cut without impacting 
the structural integrity of the building. 

Because of the size and weight of the vessel and components (-140,000 lb) and the requirement to 
reach over the building, a large crane with a long beam would be required. Specifically, the crane would 
have to have the capability to lift 140,000 lb at a 72-ft radius, and it requires a minimum boom length of 
226 ft. The crane would have to be mobilized and assembled on-Site. An analysis of the soil loading 
capability would be required to ensure that it can support the weight of the crane and load. An evaluation 
of the integnty of the vessel and components would be required to ensure that they can be pulled together 
without failure. A lift plan and tie-down plan also would be required. 

It is unknown at this time what packaging would be required prior to disposal. At a minimum, the 
core components would have to be stabilized within the vessel and the entire vessel wrapped. Shipment to 
the RWMC would require a security escort. After arriving at the RWMC, the vessel and core components 
would be disposed of in the low-level waste pit. 

In summary, the removal of the reactor vessel and core components is a complex and difficult 
activity. Several issues remain unresolved, including packaging and disposal requirements, reduction of 
personnel radiation exposure during removal of systems and equipment in the annular space and during 
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5.4.4 Scope Summary and Discussion-Removal of All Resins 

The PER-620 resin columns contain an estimated cumulative total of less than 11 Ci, the majority 
of which is believed to be 0-137. Resins with radiological contamination in the PER-620 reactor 
basements include (1) loop cleanup resin in Cubicle 10, (2) two in-service canal cleanup resin columns in 
the reactor second basement, (3) two out-of-service canal cleanup resin columns stored in the reactor 
second basement stairwell, and (4) one out-of-service canal cleanup resin column in the warm waste 
room. The demineralized water system resin columns on the main floor and high-pressure deionized 
water demineralizer in the first basement of the reactor are nonradiologxal, nonhazardous waste and are 
excluded from this scope. 

The two loop cleanup resin columns in Cubicle 10 are located near the northeast comer of the 
room. The columns are approximately 12 x 132 in. The two general alternatives for removal of the resin 
from Cubicle 10 include (1) rewetting and sluicing of the resin from the columns and (2) removal of the 
resin and columns as a unit. If the resin is to be sluiced, an investigation must first be completed to verify 
the integrity of the loop piping pertinent to the sluicing operation. It is believed that the piping system 
may not be configured in a manner to perform resin sluicing and may need to be reconfigured or repaired 
to accomplish this purpose. Alternatively, temporary lines might be required to facilitate the sluicing 
operation. 

If sluicing fails or a piping repair is determined to be infeasible, the resin and columns may be 
removed as integral components after disassembly and removal of the resin column shield wall. The 
required pipe cutting and removal to gain access for removal of the loop cleanup resin columns could 
result in an unacceptable radiological dose, estimated at 60,000 mrem for the activity. The loop resin 
columns are estimated to contain approximately 8 Ci of radiological material. The dose rate associated 
with the loop cleanup resin columns is approximately 200-400 me&. Remote or robotic methods 
would need to be developed to support this removal activity. 

The two in-service canal cleanup columns are approximately 24 x 60 in. and weigh approximately 
1,200 lb each. These columns are accessible by the overhead crane and could be removed through the 
existing access hatches. No provisions are present in the column design to allow draining of fluids. These 
columns do not appear to have provisions for sluicing resin. There is little or no radiological activity 
associated with these columns. 

The two out-of-service canal cleanup columns are of identical design and construction to the 
service canal cleanup columns. These columns are water filled and weigh approximately 1,200 lb each. 
The columns are stored in the second basement stairwell, but could be moved under an existing access 
hatch for removal by the overhead crane. These columns have been estimated to contain approximately 
0.55 Ci of radiological material. The contact dose rate associated with these columns is approximately 
80 me&. 

The out-of-service canal cleanup resin column in the warm waste room was abandoned in place 
when the canal cleanup columns described above were brought into service. The column dimensions are 
approximately 24 x 102 in. While the column is fitted with lifting fixtures, it is not directly accessible by 
the overhead crane. The current configuration of piping associated with this column is not known. This 
column does have connections for sluicing and also a flanged top cover. Alternatives for resin removal 
include sluicing, removal of the top cover and manual removal of the resin, and demolition of the warm 
waste room’s west block wall followed by removal of piping and the resin and column as a unit. The resin 
is assumed to be dry and caked at present, which may preclude sluicing. Demolition and pipe cutting 
required to gain access for removal of the warm waste room resin column could result in an unacceptable 
radiological dose, estimated at 6,000 mrem for the activity. The warm waste room’s canal cleanup column 
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is estimated to contain 0.19 Ci ofradiological material. The contact dose rate associated with the warm 
waste room canal cleanup resin column is approximately 200 mrem/hr. 

Process knowledge would be applied to characterize the radiological and hazardous constituents of 
the loop and canal cleanup resins. In cases where process knowledge is not sufficient to generate an 
isotopic inventory and hazardous waste characterization for a particular resin bed, resins would be 
sampled and characterized. 

With characterization complete, specific disposition paths for the various resins would be 
identified. Depending on isotopic inventory and hazardous constituency, final disposition paths for 
removed resins may include the RWMC active pit, ICDF, off-Site disposal, or a combination thereof. If 
resin stabilization is required, it would be evaluated and executed prior to final disposition. 

5.4.5 Effectiveness of Alternative 3 

The two subcriteria for evaluating effectiveness are protectiveness and the ability to meet the 
removal action objectives. 

5.4.5.1 Protectiveness of Alternative 3. Alternative 3 would be protective of public health, the 
community, and the environment when the removal action has been completed, because virtually all of 
the contaminants present in the PBF reactor building would have been removed and those contaminants 
remaining (i.e., minor amounts of surface contaminants) would be immobilized in place. The building 
debris, IPT, reactor vessel, contaminated resins, and shielding lead would be stabilized (as required) and 
disposed of at the ICDF, RWMC, or other acceptable on-Site disposal facility. This would place most of 
the contaminant sources in a controlled configuration in the ICDF, which is a landfill specifically 
designed to prevent access to the contaminants from the surface and to prevent contaminants from 
reaching the Snake River Plain Aquifer in concentrations that would exceed Idaho groundwater quality 
standards or risk-based limits. 

Immobilization of the remaining minor residual contaminants in the building substructure through 
addition of grout would inhibit migration of those contaminants to the Snake River Plain Aquifer in 
amounts that would substantially exceed the removal action objectives. However, the risk assessment in 
Section 2.5 demonstrates that even without grouting, the remaining contaminants would not pose a threat 
to the aquifer. During the removal action, the action would be protective of health, the community, and 
the environment through the use of engineering controls. 

During the removal action, the action would be protective of health, the community, and the 
environment through the use of engineering and work process controls. However, the potential for worker 
exposure is so high for some removal activities so as to render this alternative impractical. 

Worker exposure during implementation of Alternative 3 was estimated by examining the specific 
individual activities involved in accomplishing the overall tasks and objectives, determining estimated 
times in which work would be performed in locations with radiation exposure fields, estimating crew 
sizes, determining overall estimated hours for work to be performed, and using estimated radiation 
exposure rates based on current facility information and surveys. Buildup and estimated overall personnel 
exposure results for Alternative 3 are provided in Table 1 1. Total personnel radiation exposure for this 
alternative is estimated to be over 155,000 mrem. This level of worker exposure is considered to be 
unacceptable. With the INEEL administrative control level of 700 mredyear, at least 222 employees 
would receive their annual dose implementing this alternative and it alone would be three times the total 
annual INEEL dose for the entire site in 2003. 
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In addition to worker radiation exposure, removal of the complete shielding lead inventory 
identified in Table 9 would introduce substantial worker risk. More specifically, this activity would 
increase the worker risks identified in Section 5.1.2 over and above those associated with Alternative 2; 
namely, the risks associated with lead brick handling (airborne lead concentrations; finger, hand, and 
other injuries; and confined space work) as well as ergonomic and heat-related risks also are described. 

Alternative 3 would generally comply with all ARARs .  However, the additional worker exposure 
with no associated risk reduction is inconsistent with the principles of ALARA, as defined in DOE Order 
5400.5 and 10 CFR 835. Therefore, conformance to this requirement is an issue. The collective effects of 
worker radiation exposure for this alternative have not been evaluated, since the full scope of work has 
not been defined for the time period in which the work would be performed. 

The building debris, contaminated reactor, lead shielding, and loose, contaminated particles that 
would be removed from the PBF reactor building would be stabilized (as required) to meet the disposal 
facility’s waste acceptance criteria. 

This alternative would remove all the lead shielding from the PBF reactor building. This lead 
would become a CERCLA waste requiring management to meet ARARs when it is removed, as it is 
expected to exceed the limits described in 40 CFR 261.24, “Toxicity Characteristic,” of RCRA. The 
stabilization of the lead through macroencapsulation would result in a waste form that meets the waste 
acceptance criteria for the ICDF and satisfies the substantive ARAR requirements of the HWMA/RCRA 
land disposal restrictions. 

Hazardous waste determinations would be made (as required) to demonstrate that the building 
debris, activated components (such as the IPT and reactor vessel), shelding lead, and contaminated resins 
would meet the disposal facility’s waste acceptance criteria. As a CERCLA project, this removal action 
would not require permits for on-Site activities. 

5.4.5.2 
the removal action objectives by removing the abovegrade PBF reactor structure (PER-620), water 
contained in the PBF reactor building (including the reactor vessel) and the activated IPT, the reactor 
vessel, all of the shielding lead, and contaminated resins. This would be followed by in-place grouting of 
the remaining building substructure. The removed contaminants and contaminated media would be 
stabilized (as required) and disposed of at the ICDF, RWMC, or other acceptable disposal facility. The 
streamlined risk assessment (Section 2.5) demonstrates that the residual contaminant source would not 
cause the Snake River Plain Aquifer to exceed the Idaho groundwater quality standards or applicable 
risk-based concentrations in the future. 

Alternative &Ability to Achieve Removal Objectives. Alternative 3 would meet 

The removal action would be expected to serve as the final action for the PBF reactor building and 
the hot waste storage facility. Institutional controls would not be required after the removal action is 
completed, because the minimal contaminants remaining would be grouted in place, and the protective 
cover would allow for unrestricted use and unlimited access. These institutional controls would be 
incorporated into the institutional controls managed under the Record of Decision (DOE-ID 2000). 

5.4.6 lmplementability of Alternative 3 

5.4.6.7 
challenges that would not exist with Alternatives 1,2, or 4 because of the removal of the most difficult 
portion of the shielding lead, reactor vessel, IPT, and loop cleanup resins (ie., those materials that were 
not considered to be practical to be removed in Alternative 2). 

Technical Feasibility of Alternative 3. Alternative 3 presents enormous technical 
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Removal of the reactor vessel would require specific engineering controls to allow removal of the 
vessel and its activated core support structure while minimizing exposure to workers. The reactor vessel is 
an open-top cylindrical tank made of stainless steel. It is 29 ft deep with an inside diameter of 15 ft and 
weighs about 100,000 lb. The majority of the activated components in the reactor vessel are the core 
support structure and internals. Consideration was made to removing just these activated components; 
however, this subalternative was dismissed as potentially resulting in more personnel exposure than 
removing the entire vessel. Secondary systems and reactor utility support systems are relatively clean 
radiologically and may be left in place. 

To achieve this, task workers would be required to remain at a safe distance from the reactor vessel 
as it is lifted from the confines of the reactor pool. In addition, temporary shielding may be used to 
provide a safe worker environment during this removal process. Structural supports and piping would be 
cut remotely or by using customized tools to allow workers to remain at a safe distance from the radiation 
fields. These methods would be evaluated and determinations made based on technology availability and 
cost vs. practicality criteria. Alternative 3 would be expected to take about 3 to 5 years to implement. 

Technical challenges associated with removal of the inner course of shield bricks around the loop 
cleanup resin columns in Cubicle 10, the loop cleanup resin columns, and the canal cleanup resin column 
in the warm waste room reside primarily in the management of the radiological dose acquired through the 
removal process. Combined exposure for the removal of the inner course of shield bricks, the resin 
columns in Cubicle 10, and the resin column in the warm waste room has been estimated at 
approximately 1 14,000 mrem. To reduce the radiological dose received, remote-operated equipment and 
temporary shielding would be utilized to the extent practical. However, because of inaccessibility of 
the installations, exclusively remote removal and handling are not feasible. Demolition and removal of 
radiologically contaminated piping would be required to create equipment access to the resin columns 
and would result in the disturbance of friable asbestos in addition to an unacceptable dose rate. 

5.4.6.2 
availability. Removal of the most difficult shielding lead and the loop cleanup resins would result in 
unacceptably high personnel radiation exposures. Conversely, advanced remote and robotic approaches 
would need to be developed to remove these materials in a manner that would not result in such high 
personnel radiation exposures. The equipment necessary to implement the removal action would need to 
be developed, and it is not commercially available. This alternative does not meet the practicality criteria 
described in Section 5.1 with respect to removal of all shielding lead, the reactor vessel, and all the 
contaminated resins. 

Availability of Alternative 3. Alternative 3 has major constraints with respect to 

The ICDF or RWMC would be the assumed location for disposal of the hot waste storage tank 
(PER-732), the contaminated reactor, lead shielding, and loose, contaminated particles. Selection of the 
disposal site would depend on the waste characteristics and the waste acceptance criteria of the disposal 
site. Contaminated debris would be disposed of at the ICDF, RWMC, or the CFA Landfill Complex, 
depending on the waste characteristics and the waste acceptance criteria of each facility. Lead waste 
generated in Alternative 3 would be sent to an appropriate disposal facility for macroencapsulation prior 
to disposal. These facilities would be available during implementation of the removal action. The ICDF 
evaporation ponds or the TRA evaporation ponds are the assumed disposal location for the contaminated 
water. At least one of the two facilities is expected to be available during implementation of the removal 
action. 

5.4.7 Administrative Feasibility of Alternative 3 

Administrative feasibility includes an evaluation of the permits required, easements or 
right-of-ways required, impacts on adjoining properties, and the ability to implement institutional 
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controls. The removal action would be conducted on the INEEL, at and adjacent to the PBF with disposal 
at the ICDF Complex, TRA evaporation ponds, RWMC, or other suitable disposal facility. As a CERCLA 
project, this removal action would not require permits for on-Site activities. No easement issues would 
exist. Right-of-way issues would not exist for trucking the water from PBF to the TRA evaporation ponds 
or water and other waste to ICDF facilities, because the trucks would not cross or travel along public 
highways. However, waste that would be sent to the RWMC for disposal would cross public highways, 
and U.S. Department of Transportation regulations would apply. There would be no impacts on adjoining 
properties from implementation of Alternative 3. 

For Alternative 3, no institutional controls would be required after completion of the removal 
action to maintain protectiveness. Before and during the removal action, the existing institutional controls 
at PBF would restrict access and prevent exposure. 

5.4.8 Cost of Alternative 3 

The total escalated cost to implement Alternative 3 is $17.4 million. In net present value, this 
equates to $17.0 million. The capital costs include costs for the isolations, deactivation, removal of all 
shielding lead, removal and disposal of the IPT and reactor vessel, grout placement, demolition of the 
abovegrade structures, construction of the cover, waste disposal, and installation of two monitoring wells. 
No monitoring would be required for this alternative. 

5.4.9 Evaluation Summary-Alternative 3 

Alternative 3 is protective relative to the defined public health and community, environment, and 
ARAR compliance effectiveness criteria. It is not protective of the workers, since the associated radiation 
exposure is extremely high (over three times the dose for the entire site for 2003), and it would drive 
radiation exposures to maximum values for over 200 workers. The additional worker exposure with no 
associated risk reduction is inconsistent with the principles of ALARA, as defined in DOE Order 5400.5 
and 10 CFR 835. Therefore, conformance to this requirement is an issue. 

Alternative 3 is considered to be unimplementable because of the resource constraints associated 
with high radiation exposures. Conversely, development of the sophisticated technology for remote or 
robotic removal of the entire nonradiological and radiological inventory is not practical. 

Alternative 3 represents the highest net present value total cost among the alternatives that provide 
a final action and would be $8,600,000 more expensive than Alternative 1. 

The groundwater pathway risk assessment demonstrated that environmental risk is acceptable with 
no removal of nonradiological or radiological inventory. There are no net benefits of Alternative 3 in 
further reducing this risk by removing this entire inventory, which might offset the higher worker 
exposure risk or cost, even if this alternative was determined to be implementable or protective of the 
workers. Additional comparative analysis detail is provided in Section 6. 

5.5 Alternative 4 

Alternative 4 would place the PBF reactor building in interim safe storage. This alternative 
includes the necessary modifications to the PER-620 facility to ensure that PER-620 is safely stored until 
the removal of components and materials is initiated at the end of the storage period, as deemed necessary 
at that time. Alternative 4 would include the removal and disposal of the abovegrade PBF reactor building 
at the ICDF, RWMC, or CFA industrial landfill, depending on the waste type. Water in the canal, around 
the reactor, and in various tanks and piping would be removed and disposed of at the ICDF or TRA 
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evaporation ponds or other suitable disposal facility, depending on availability and waste acceptance 
criteria. 

Alternative 4 would include the demolition of the entire abovegrade structure of PER-620 and 
erection of a new roof system over the PER-620 basement foundation walls to enclose the facility within 
a weather-protected containment. All existing penetrations of the PER-620 foundation walls would be 
closed to prevent animal intrusion and water in-leakage into the final safe storage structure. A single 
access door would be provided to allow periodic inspection of the facility. 

This alternative would require continued surveillance and maintenance of the facility to allow the 
higher radiation levels in the activated and contaminated components and materials to decay to more 
manageable levels at which time the DOE-ID, EPA, and DEQ would determine the final disposition 
strategy. A RCRA storage permit and monitoring would be required for this alternative. In contrast to 
Alternatives 1,2, and 3, Alternative 4 is not a final action. 

5.5.1 Effectiveness of Alternative 4 

This alternative results in the continued surveillance and maintenance of the PBF reactor building 
in a “cocooned” state. Although the abovegrade portion of the PBF reactor building would be removed 
and disposed of, the substructure would be left as is with a new roof. The two subcriteria for evaluating 
effectiveness are protectiveness and the ability to meet the removal action objectives. 

5.5.7.7 Protectiveness of Alternative 4. Alternative 4 would be protective of public health, the 
community, and the environment when the removal action has been completed, because the abovegrade 
portion of the PBF reactor building and water in storage would be removed and disposed of and 
contaminants present in the PBF reactor building’s substructure would be isolated through the installation 
of a new roof. The new roof over the PBF substructure would prevent infiltration of rainwater and 
snowmelt through the structure and thereby inhibit migration of contaminants to the Snake River Plain 
Aquifer in amounts that would exceed the removal action objectives. During the removal action, the 
action would be protective of health, the community, and the environment through the use of active 
engineering controls. 

Although protective, Alternative 4 is a temporary action that would require additional action at a 
later date, to place the PBF reactor building in a final, protective configuration. The objective of interim 
safe storage is to allow the short-lived radionuclides to decay enough to significantly reduce worker 
exposure associated with the eventual final action. 

Safe storage conditions would be such that (1) interim inspection could be limited to a 5-year 
frequency, (2) containment would ensure that releases to the environment are not credible under normal 
design basis conditions, (3) structural integrity of foundation walls’ penetration closures would be at least 
equivalent to the existing wall design, and (4) new roof system would be adequate to eliminate the need to 
replace the roof during the intended facility safe storage lifetime, which is estimated at 75 years. 

Worker exposure during implementation of Alternative 4 was estimated by examining the specific 
individual activities involved in accomplishing the overall tasks and objectives, determining estimated 
times in which work would be performed in locations with radiation exposure fields, estimating crew 
sizes, determining overall estimated hours for work to be performed, and using estimated radiation 
exposure rates based on current facility information and surveys. Buildup and estimated overall personnel 
exposure results for Alternative 4 are provided in Table 12. All radiation exposure associated with this 
alternative is estimated to be received in performing future surveillance and maintenance. This level of 
worker exposure is considered to be unacceptable. 
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engineering controls and surveillance and maintenance until such time that the final action is taken to 
place the facility in a safe, permanent configuration. Alternative 4 is not a final action, but would meet 
short-term objectives. Specific actions would need to be revisited at some time in the future following 
implementation of this short-term alternative. 

5.5.2 lmplementability of Alternative 4 

5.5.2.7 
removal of the abovegrade portion of the PBF reactor building would be accomplished using 
well-established D&D methods. The water removal and disposal also would be implemented using 
established D&D practices. A significant technical challenge would be maintaining worker exposures 
ALARA during decontamination activities and after water has been removed from the PBF reactor 
building. The application of fixatives to the walls and floor of the building substructure might be 
necessary. 

Technical Feasibility of Alternative 4. Alternative 4 would be technically feasible. The 

Alternative 4 would include the removal of all water remaining in the PER-620 facility as 
identified in Alternative 1 ,  except with the addition of removal of the water in the reactor vessel. Water in 
the reactor vessel would be removed using engineering controls to limit the radiation exposure to workers. 
Removal of the reactor vessel water would require coordination with demolition of the aboveground 
structure and erection of the new roof system because of the loss of shielding the water provides in the 
reactor vessel. 

Implementation of Alternative 4 would include the installation of engineering controls and a 
monitoring system sufficient to preclude the necessity of entering the structure except on a low-frequency 
basis, such as every 5 years. The ventilation design would provide for adequate exhaust to remove radon 
and reduce contamination levels within the facility in less than 24 hours and would provide adequate air 
turnover to allow the presence of workers for up to 12-hour periods during surveillance inspections and 
maintenance activities. 

This alternative would provide for the decontamination of equipment and structural components to 
the extent possible using ALARA practices. The areas with the highest contamination levels are in 
Cubicles 10 and 13, the subpile room, the knockout room, the sample room, and the hodwarm waste 
room. These areas would require the most rigorous decontamination activities. The lead shielding would 
remain in place to reduce radiation exposure to the workers during decontamination activities. 

Other aspects of Alternative 4 that would be technically feasible include providing a lighting 
system designed to provide adequate illumination for performance of surveillance and maintenance 
activities and installing an access door for surveillance and maintenance activities. The door would be 
designed such that opening the door from the outside would require cutting or grinding the retaining 
mechanisms, small animal intrusion is prevented, and deterioration would be minimized such that the 
facility would not require maintenance more frequently than every 5 years. Alternative 4 would be 
expected to take about 1 year to implement. 

5.5.22 
The equipment necessary to implement the removal action is commercially available or is currently 
available at the INEEL. Personnel and services also would be available. Alternative 4 would require 
limited personnel and services to implement the removal action. Laboratory testing capabilities exist 
on-Site and would be available for the removal action. 

Availability of Alternative 4. Alternative 4 has few constraints with respect to availability. 

The ICDF and RWMC would be the assumed locations for disposal of the water, waste, and much 
of the debris. Pending finalization of the liquid effluent treatment facility at the ICDF, it is assumed that 
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the PBF water would meet the waste acceptance criteria. If the ICDF is unavailable or unable to accept 
PBF reactor building water, the TRA evaporation ponds may be used to treat and dispose of the water. 
The TRA evaporation ponds are expected to be available, but their use would require coordination with 
TRA operations. To accelerate the removal of water from certain small tanks, smaller quantities of water 
may be shipped to another suitable disposal facility for treatment and disposal. 

5.5.2.3 
evaluation of the permits required, easements or right-of-ways required, impacts on adjoining properties, 
and the ability to implement institutional controls. The removal action would be conducted on the INEEL, 
at and adjacent to the PBF with disposal at the ICDF Complex, TRA evaporation ponds, RWMC, or 
another suitable disposal facility. As a CERCLA project, this removal action would not require permits 
for on-Site activities. No easement issues would exist. Right-of-way issues would not exist for trucking 
the water from PBF to the TRA evaporation ponds or water and other waste to ICDF facilities, because 
the trucks would not cross or travel along public highways. However, if waste was sent to the RWMC for 
disposal, it would cross public highways, and U.S. Department of Transportation regulations would 
apply. There would be no impacts on adjoining properties from implementation of Alternative 4. 

Administrative Feasibility of Alternative 4. Administrative feasibility includes an 

The INEEL has the ability to establish and maintain institutional controls through its CERCLA 
program. For Alternative 4, active engineering controls and institutional controls would be required after 
completion of the removal action to maintain protectiveness until final action is taken. Before and during 
the removal action, the existing institutional controls at PBF would restrict access and prevent exposure. 

5.5.3 Cost of Alternative 4 

The total escalated cost to implement Alternative 4 is $15.5 million. In net present value, this 
equates to $5.6 million. The capital costs include costs for the isolations, deactivations, demolition of the 
abovegrade structures, construction of the roof, and waste disposal. A 100-year surveillance and 
maintenance period is assumed. The surveillance and maintenance costs included in the total costs above 
are estimated at $12.1 million (or $2.2 million in net present value). 

5.5.4 Evaluation Summary-Alternative 4 

Alternative 4 is protective relative to the defined public health and community, environment, 
workers, and ARAR compliance effectiveness criteria. Alternative 4 is considered to be implementable. 
Alternative 4 represents the lowest net present value total cost, but it is not a final action. 

The groundwater pathway risk assessment demonstrated that environmental risk is acceptable with 
no removal of nonradiological or radiological inventory. Additional comparative analysis detail is 
provided in Section 6. 

6. COMPARATIVE ANALYSIS OF REMOVAL ACTION 
ALTERNATIVES 

A comparative analysis of the four remaining alternatives is presented in Table 13. 

7. RECOMMENDED REMOVAL ACTION ALTERNATIVE 

The DOE-ID compared the alternatives described in Sections 4 and 5 and prefers Alternative 1, 
because it reduces the potential risk to the aquifer, satisfies the removal action objectives, protects site 
workers taking the action, complies with regulations, and is cost effective. It can be implemented 
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relatively rapidly (within 1 year), and it provides a safe, stable, and permanent configuration. The 
DOE-ID also considers Alternative 2 reasonable within the range of acceptable alternatives, because it 
reduces the potential risk to the aquifer, satisfies the remedial action objectives of the Record of Decision 
(DOE-ID 2000), and complies with regulations. Alternative 2 is not preferred because it does not protect 
the workers taking the action to the same degree as provided by Alternative 1, because the costs are 
greater than those of Alternative 1, and because it offers no commensurate risk reduction benefit to 
human health and the environment. 

Alternative 3-like Alternatives 1 and 2-reduces potential risk to the aquifer, satisfies the 
removal action objectives, and complies with regulations, but it is considered impractical and 
unacceptable because it is much more costly and has much greater worker risk than Alternatives 1 or 2. 
Although Alternative 4 places the PBF reactor building in a safe and stable configuration, it is not 
preferred because it is a temporary action and as such, it simply delays final action to a future date. 

Under Alternative 1 , the abovegrade PBF reactor building (PER-620) would be removed and 
disposed of at the ICDF, RWMC, or CFA industrial landfill, depending on the waste type. Water in the 
canal, around the reactor, and in various tanks and piping would be removed and disposed of at the ICDF 
or TRA evaporation ponds or other suitable disposal facility, depending on availability and waste 
acceptance criteria. The remaining substructure (including the reactor, associated lead shielding, 
contaminated resin beds, and other contaminated contents) would be stabilized in place with a grout. 
Following grouting, a performance-based cover would be placed over the facility. 

This removal action would reduce the risk to the Snake River Plain Aquifer by inhibiting the 
release and migration of contaminants currently in the PBF reactor building to the aquifer. The action also 
would ensure that risks posed by contaminants grouted in place in the facility do not exceed acceptable 
levels. Although the PBF reactor was not specifically addressed in the Record of Decision (DOE-ID 
2000), the action is consistent with the remedial action objectives for soil sites in the Record of Decision 
(DOE-ID 2000) and with past actions taken on reactor facilities in the PBF area. 

7.1 Compliance with Environmental Regulations, Including Those 
that are Applicable or Relevant and Appropriate Requirements 

Both Alternatives 1 and 2 would result in the disposal of lead and 147 lb of cadmium sheeting 
(associated with the Cubicle 10 Fission Product Detection System) within the existing subsurface 
structure at PBF. Entombment of these materials by filling the void spaces of the subsurface structure 
with grout, as in Alternatives 1 or 2, would be an act of “discarding” the materials. At that time, the 
materials would become solid waste because of the toxic characteristics of lead and cadmium; this 
disposal would need to meet the requirements for closure of a hazardous waste landfill. 

Those requirements include the general standards set out at IDAPA 58.01.05.008 
(40 CFR 264.1 1 l), including the following: 

0 Minimizes the need for further maintenance 

0 Controls, minimizes, or eliminates-to the extent necessary to protect human health and the 
environment-postclosure escape of hazardous waste, hazardous constituents, leachate, 
contaminated run-off, or hazardous waste decomposition products to the ground or surface waters 
or to the atmosphere. 
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In addition, IDAF’A 58.01.05.008 (40 CFR 264.310) and IDAF’A 58.01.05.009 (40 CFR 265.310) 
provide specific standards for landfill closures. Subsection (a) requires the final cover be constructed to: 

1. Provide long-term minimization of migration of liquids through the closed landfill 

2. Function with minimum maintenance 

3. Promote drainage and minimize erosion or abrasion of the cover 

4. Accommodate settling and subsidence so that the cover’s integrity is maintained 

5. Have a permeability less than or equal to the permeability of any bottom liner system or natural 
subsoil present. 

Subsection (b) lists postclosure requirements, including establishing and operating a groundwater 
monitoring system. 

Both Alternatives 1 and 2 involve entombment of some or all of the remaining lead and cadmium 
sheeting in the subsurface structure, using grout, and capping of the resulting monolith with a landfill 
cover. These actions would meet the closure performance standards and cover design requirements of a 
closed HWMARCRA landfill. In both Alternative 2 (which would involve removal of a portion of the 
lead and cadmium) and Alternative 1 (in which the existing materials would be left in place), DOE-ID has 
determined that the disposed lead and cadmium will not cause an unacceptable risk to human health or the 
environment via the exposure pathways to groundwater, direct exposure, inhalation, ingestion, or to 
ecologxal receptors. In particular, because the total risk to the environment from such disposal in place is 
very low, the removal of lead and cadmium under Alternative 2 does not materially reduce the risk to 
human health or the environment from possible leachng of lead or cadmium beyond the already low risk 
presented by Alternative 1. 

The applicable HWMARCRA closure standards for landfills do not require the removal of 
hazardous waste from disposal units, but are instead focused on prevention of releases from the disposed 
hazardous waste. That is, removal of a portion of the lead and cadmium prior to grouting and disposal is 
not required by the HWMNRCRA landfill closure standards. Therefore, both Alternatives 1 and 2 are 
consistent with the HWMARCRA landfill closure standards. 

Section 12 1 of CERCLA (42 USC fj 962 1) requires the responsible CERCLA implementing 
agency (in this case, DOE-ID) to ensure that the substantive standards of HWMARCRA and other 
applicable laws will be incorporated into the Federal agency’s design and operation of its long-term 
remedial actions and, to the extent practicable, into its more immediate removal actions as well. 

The applicable landfill closure standards can be met in one of two ways. One option for DOE-ID is 
to apply to DEQ for a postclosure permit, which would include the substantive requirements in the text of 
the permit. The issuance of such a permit by DEQ would in that case be subject to all of the usual 
procedural mechanisms and processes. A second option for DOE-ID is to include the substantive 
standards in the design and execution of its removal action, pursuant to Section 121(e)(l) of CERCLA. 
Congress enacted 42 USC 4 9621 (e)( 1) in the “Superfund Amendments and Reauthorization Act of 1986 
(SARA)” (Public Law 99-499) in order to allow CERCLA removal actions and remedial actions (if they 
are conducted “onsite” at a facility listed on EPA’s Superfund National Priorities List) to be expeditiously 
carried out without the need to obtain permits. 
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In short, CERCLA requires DOE-ID to meet, to the full extent practicable, all of the substantive 
standards that apply to the postclosure care of a landfill, but DOE-ID can meet those standards by either 
(1) following the typical process of obtaining a postclosure permit for this landfill or (2) using the 
authority of $ 121(e)(l) to incorporate the standards into the CERCLA removal action and its documents. 
In either case, the HWMA/RCRA landfill closure standards will be met, including long-term monitoring 
and maintenance of containment features of the landfill. 

Table 14 lists the proposed A R A R s  that have been identified for this removal action. These 
A R A R s  are a compilation and expansion of the A R A R s  identified in the Record of Decision (DOE-ID 
2000). The A R A R s  list is based on several key assumptions: 

Currently, the water in the facility provides shielding for the reactor and activated metals-all with 
significant radioactivity-as well as radioactive contamination adhering to and/or embedded in the 
interior canal surfaces. 

Management of CERCLA waste generated during the removal action would be subject to meeting 
the waste acceptance criteria of the receiving facility, whether that facility is an on-INEEL facility 
(such as the ICDF, RWMC, INEEL Landfill Complex at CFA) or an off-INEEL facility. The ICDF 
is the preferred location for disposal of contaminated CERCLA waste that would be generated 
during implementation of the removal action and would be handled in accordance with the A R A R s  
identified in Table 14. 

Land disposal restrictions are applicable to CERCLA hazardous waste generated under this 
removal action. 

If decontamination liquids are generated, they would be handled in the same manner as the 
contaminated water removed from the PBF canal, tanks, and piping. 

Debris generated during demolition of the PBF reactor building might have paint that contains 
PCBs. If encountered, such waste may trigger substantive requirements of the Toxic Substances 
Control Act (15 USC $ 2601 et seq.). Lead-contaminated paint might be generated during 
demolition, which would be subject to the substantive requirements of RCRA hazardous waste 
regulations. This waste is planned for disposal at the ICDF, unless it can be demonstrated that it is 
eligible for disposal as solid waste at the CFA Landfill Complex. The PCB-containing light ballasts 
would be removed from the building prior to this removal action under DOE-ID’S Deactivation 
Program. 

Asbestos-containing material would be encountered during demolition. This waste would be 
subject to certain asbestos regulations and would be acceptable for disposal at the ICDF or, if not 
radiologically contaminated, at the CFA Landfill Complex. Asbestos contained in the PBF 
substructure would be left in place. This substructure asbestos may be managed in place in 
accordance with asbestos disposal site requirements of 40 CFR 61.154, “Standard for Active Waste 
Disposal Sites.” 

Lead shielding, in various forms, would be generated as a waste during demolition of the 
abovegrade portion of the PBF reactor building. This lead would be recycled to the extent possible 
but otherwise disposed of at the ICDF or another suitable disposal facility after macroencapsulation 
to meet land disposal restrictions. Lead in the building substructure would be grouted in place. 

Mercury located in about 100 mercury fluorescent lamps in the basement would be removed prior 
to this removal action under DOE-ID’S Deactivation Program, as would the mercury-containing 
electrical switches and lights in the abovegrade structure. No mercury is expected to be present in 
the building substructure at the start of the removal action. 
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In addition to ARARs, there are other requirements that may be appropriate to the removal action. 
They are not classified as ARARs ,  because they are either not environmental regulations or they are 
environmental regulations that have administrative, rather than substantive, requirements. These 
requirements are described in the following paragraphs. 

Section 106 of the “National Historic Preservation Act” (16 USC 8 470 et seq.), as amended, 
requires agencies to consider the impact of undertakings on properties listed or eligble for listing in the 
National Register of Historic Places and to consult with the Idaho State Historic Preservation Office and 
other interested parties when impacts are likely. Section 110 directs federal agencies to establish 
programs to find, evaluate, and nominate eligible properties to the National Register of Historic Places, 
including previously unidentified historic properties that might be discovered during implementation of 
a project (36 CFR 800, “Protection of Historic Properties”). In addition, the “Archaeological Resources 
Protection Act” (16 USC 8 470aa470mm), as amended, provides for the protection and management of 
archaeological resources on federal lands. 

The DOE-ID is required to review as guidance the most current United States Fish and Wildlife 
Service list for threatened and endangered plant and animal species. If, after reviewing the list, DOE-ID 
determines that Alternative 1 would not impact any threatened and endangered species, DOE-ID may 
determine or document that formal consultation with the United States Fish and Wildlife Service is not 
required for this action. The DOE-ID has determined that a biological assessment would not be required 
for any of the alternatives. 

7.2 Compliance with Disposal Facility Waste Acceptance Criteria 

7.2.1 INEEL CERCLA Disposal Facility Waste Acceptance Criteria 

The ICDF is one option for disposal of the contaminated PBF reactor building waste. The waste 
acceptance criteria for the ICDF evaporation ponds can be divided into two main components: 
(1) contaminant-specific concentration or activity limits and (2) limits on the origin of the water. Based 
on analytical data available to date, the water from the PBF reactor building basin is expected to meet the 
contaminant-specific concentration or activity limits of the ICDF evaporation pond’s waste acceptance 
criteria. Actual compliance with the concentration or activity limits would be established during 
implementation of the removal action. 

The ICDF evaporation ponds are designated as a Corrective Action Management Unit, which is 
intended to handle water generated during ICDF operations. The ponds were recently constructed with a 
liner and a leachate collection system. A change would be required in the ICDF waste acceptance 
criterion that places limits on the origin of waters sent to the evaporation ponds in order for PER-620 
basin water to be accepted there. For the purposes of this evaluation, it is assumed that this change can 
be made and would be acceptable to the public. 

The ICDF is one option for the disposal of other waste generated during the removal action. The 
Staging, Storage, Sizing, and Treatment Facility (SSSTF) at the ICDF contains a storagektaging building, 
evaporation ponds, a waste shredder, solidificatiodstabilization tanks, and associated equipment. Waste 
generated at PBF that requires solidification or stabilization can be treated there to meet land disposal 
requirements, if it meets the SSSTF’s waste acceptance criteria. The PBF waste not requiring treatment to 
meet land disposal restriction requirements can be sent to the ICDF disposal cell, if it meets the disposal 
cell’s waste acceptance requirements. Based on data currently available for the PBF waste that would be 
generated, none of the waste sent to the ICDF, including the SSSTF, would require treatment prior to 
shipment to the facility. 
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7.2.2 Radioactive Waste Management Complex Waste Acceptance Criteria 

Solid low-level radioactive waste from the PBF reactor building may be sent to the RWMC if the 
waste meets the RWMC’s waste acceptance criteria. The Subsurface Disposal Area at the RWMC is a 
monitored landfill designed to accept both contact-handled and remote-handled low-level waste. The 
Subsurface Disposal Area low-level facility cannot accept hazardous waste. The waste acceptance criteria 
at the RWMC include radioisotope-specific concentration limits and activity limits. Based on information 
currently available, certain types of waste generated at PBF are expected to meet the RWMC’s waste 
acceptance criteria . 

7.2.3 Test Reactor Area Evaporation Pond Waste Acceptance Criteria 

None of the water at the PBF and in associated vessels and lines has been determined to hold the 
characteristics of a hazardous waste, once no longer used for shielding, nor have any of the waters been 
determined to contain listed constituents. Once removed, the water would be categorized as a low-level 
radioactive waste. 

The TRA evaporation pond (TRA-7 15) is available for the disposal of radioactively contaminated 
water meeting specific waste acceptance criteria. Noncontainerized water from sources, other than from 
the operation of the Advanced Test Reactor and associated water sources, is evaluated and approved on a 
case-by-case basis. The waste acceptance criteria at the TRA evaporation pond include 
radioisotope-specific concentration limits and activity limits. No RCRA hazardous waste is allowed. 
Based on information currently available, the water generated at PBF is expected to meet the TRA 
evaporation pond’s waste acceptance criteria. 

7.3 Achieving Removal Action Goals 

The recommended Alternative 1 would meet the removal action objectives through removal of the 
abovegrade portion of the PBF reactor building (PER-620), removal of contaminated water in the PBF 
building and associated hot waste tank (PER-732), grouting of the remaining PBF building substructure to 
immobilize residual contaminants, and installation of a soil cover. This alternative would leave residual 
contaminant sources at the PBF reactor building location within the grout matrix. Immobilization of the 
contaminants in the building substructure through addition of grout inhibitdprevents migration of those 
contaminants from the facility and would provide protection from direct exposure. The soil cover over the 
grouted mass also would prevent access to the contaminants from surface receptors. 

The removal action is expected to serve as the final action for the PBF reactor building and 
associated hot waste tank with an additional requirement for institutional controls. Institutional controls 
would be required after the removal action to maintain the soil cover. 
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